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Landslides are a major pr

And they have many causes.

Earthquakes
(USGS catalogs,
SAR Deformation) N e
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C earthquake.usgs.gov,
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Hazards

Data & Products

Learn

Monitoring
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Summary About

Landslides

@ Estimated Area Exposed to Hazard

Little or no landsliding is
expected, but some landslides
could have occurred in highly
susceptible areas.

#)Estimated Population Exposure

The number of people living
near areas that could have
produced landslides in this
earthquake is low, but
landslide damage or fatalities
are still possible in highly
susceptible areas. This is not a
direct estimate of landslide
fatalities or losses.

VIEW LANDSLIDES MAP

Liquefaction

3Estimated Area Exposed {

EEstimated Population Ex

VIEW LIQUEFACTION MAF 4

Little or no liquefaction i
expected, but some

liquefaction could have
occurred in highly susce
areas.

The number of people In

near areas that could ha
produced liquefaction in'
earthquake is low, but
liquefaction damage or I 7
fatalities are still possible _«
highly susceptible areas)”esl
is not a direct estimate ¢
liquefaction fatalities or |




Some small island nations are highly exposed to landslides...

Due to a common combination of factors:

650

Puisd

Volcanic Soils Intense Dense Deforestation
and Steep Slopes Tropical Population
Cyclones
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Some Resources for Assessing Landslide Hazard
Before an Event



Global Landslide Catalog (GLC)

At Landslide Viewer (landslides.nasa.gov/viewer)

F’ NASA Landslide Viewer Download the full Landslide Catalog
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Global Landslide Catalog (GLC)

At Landslide Viewer (landslides.nasa.gov/viewer)

g’ NASA Landslide Viewer Download the full Landslide Catalog

December 14, 2016 (Fatalities: 0)
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http://landslides.nasa.gov/viewer

More from the Cooperative Open Online Landslide Repository
(COOLR)

At Landslide Viewer (landslides.nasa.gov/viewer)

F’ NASA Landslide Viewer Download the full Landslide Catalog
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http://landslides.nasa.gov/viewer

Fatalities and Time

At Landslide Viewer (landslides.nasa.gov/viewer)

A ,;'ﬁ- o

Apnl 27, 2021, 9:00 PM to Apnl 28, 2021, 9:00 PM

Layers
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http://landslides.nasa.gov/viewer

Global Landslide Catalog
Downloadable Products

Downlch A" II.he Dq-l-q in (TheCooperativeOpenOnline

Landslide Repository (COOLR) is a
worldwide database of landslide
events from NASA, scientists, and
citizen scientists. You can download

At Landslide Viewer (landslides. iecoolr caiogas = ie

COOLR Sources and Citations (CSV)

Important citation information about the landslide catalogs within the
Cooperative Open Online Landslide Repository.

&®

geodatabase (.gdb), shapefiles (.shp), S » Global Gridded Landslide Inventory

or comma-separated values (.csv). o < (V :

Learn more about the data and citizen =S o ) ) ) ) )

science at landslides.nasa.gov. ,~ Bt * & Count of landslides mapped within each 1-km grid cell. This file contains most
- of the landslide inventories used for training version 2.0 of the global landslide

- - nowcast, now under review at Frontiers in Earth Science
o Z®

617 catalog coolr csv file

geodatabase glc global

landslide 1andslide inventory

nasa point polygon shapefile

NASA Global Landslide Catalog Points (CSV)

The NASA Cooperative Open Online Landslide Repository (COOLR) points,
downlioadable as a .csv file.

Z®
NASA Global Landslide Catalog Points (Shapefile)

The NASA Cooperative Open Online Landslide Repository (COOLR) points,
downloadable as a .shp file.

“o®

NASA Global Landslide Catalog Polygons (CSV)

P” NASA Landslide Vie

The NASA Cooperative Open Online Landslide Repository (COOLR)
polygons, downloadable as a .csv file.

“o®

NASA Global Landslide Catalog Polygons (Shapefile)

The NASA Cooperafive Open Online Landslide Repository (COOLR)

NASA's Applied Remote Sensing Training Program
polygons, downloadable as a .shp file.

SHP


http://landslides.nasa.gov/viewer

Global Landslide Susceptibility Map

At Landslide Viewer (landslides.nasa.gov/viewer
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Global Landslide Susceptibility Map

At Landslide Viewer (landslides.nasa.gov/viewer)
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Some Resources for Assessing Landslide Hazard
During an Event



Global Landslide Nowcast

At Landslide Viewer (landslides.nasa.gov/viewer)
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Global Landslide Nowcast

At Landslide Viewer (landslides.nasa.gov/viewer)

F NASA Landslide Viewer atalog { Download the full Landslide Catalog
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Exposed Population and Roads from the
Global Landslide Nowcast
At Landslide Viewer (landslides.nasa.gov/viewer)
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http://landslides.nasa.gov/viewer

&

Exposed Population and Roc; 1. ¢ /dow

Global Landslide Nowcast

@ maps.nccs.nasa.gov,

Name

At Landslide Viewer (landslides.na

a Parent Directory,

2021-04-11

1900, cav

2021-04-14

0000 cay

< C B maps.nccs.nasa.gov, 2021-04-26

1900.csv

2021-04-27

0900 csy

Index of /download/landslides/nowcas g 201.05.0:

0900.cs

1500.cx

2021-05-03

Name Last modified Size Description 2021-05-04

2021-05-12

aPmenr Directory, - 2021.05.12

ﬁ admin? zip 26-May-2021 10:06 325M 3021.05.13

1500.cx

L esv/ 23-Jul-2021 1030 - 20910513

2100.¢cs

2021-05-14

D300.cs

0900.cs

2021-05-14
2021-05-14

1500.cx

2100 cs

2021-05-14
2021-05-15

D300.csy

2021-05-15

0900, cay

2021-05-15

1500.cx

2021-05-15

2100.¢cs

2021-05-16

D300.cs
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0900.cs

Last modified Size Description

nload/landslides/nowcast/exposure/csv

05-May-2021 13:31 4 3M

- 05-May-2021 13:31 4 4M
» 05-May-2021 13:31 4 4M
 05-May-2021 13:31 4 4M
v 05-May-2021 13:31 4 5M
v 05-May-2021 13:47 4 5M
0900.csv
0900.cav
1500 csv
v 14-May-2021 16:31 4 4M
v 14-May-2021 22:30 4 4M
v 15-May-2021 04:30 4 4M
v 15-May-2021 10:30 4 4M
v 15-May-2021 16:30 4 4M
» 15-May-2021 22:30 4 4M
» 16-Mayv-2021 04:30 4 4M
» 16-May-2021 10:30 4 4M
v 16-May-2021 16:30 4 4M
v 16-May-2021 22:30 4.5M
v 17-May-2021 04:30 4 3M
v 17-May-2021 10:30 4 53M

14-May-2021 11:27 4 5M
14-May-2021 11:27 4 4M
14-May-2021 11:27 4 4M


https://maps.nccs.nasa.gov/download/landslides/nowcast/exposure/
http://landslides.nasa.gov/viewer

New Features in the Global Landslide Nowcast (LHASA 2.0)

However, version 1.1 is still published at

Probabilistic, rather than categorical

outputs hitps://ommpublisher.pps.eosdis.nasa.
— Due to the use of machine gov/ and
learning hitps.//gpm.nasa.gov/data/visualizati

— Incorporates soil moisture and ons/precip-apps.
SNOW MAsss « Both sites allow you to view the
“classic” model output:

Increased accuracy

Exposure analysis
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The Landslide Hazard Assessment for Situational Awareness
LHASA) Model

Version 1.1 Version 2.0
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The Landslide Hazard Assessment for Situational Awareness

(LHASA) Model

Version 1.1
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IMERG: Integrated Multi-satellitE Retrievals for GPM

g
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LHASA Output for Hurricane Willa, 2018

Version 1.1
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The Landslide Hazard Assessment for Situational Awareness
(LHASA) Model

Version 1.1

January
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The Landslide Hazard Assessment for Situational Awareness
(LHASA) Model

Version 2.0
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The Landslide Hazard Assessment for Situational Awareness

(LHASA) Model

Version 2.0

GRzENLAND

RUSSIA

SCH IN A
BCEAN =%

£ Ym0,
R z

ANGOLA

INDIAN
VCEAN

:::::

......

SOUTHERN
OCEAN

SOUTHERN
OCEAN

Slope Gradient Distance to Fault

NASA's Applied Remote Sensing Training Program

NDONESIA

ARCTIC
OCEAN

i NORTH
PACIFIC

OCEAN

AUSTRALIA

26




The Landslide Hazard Assessment for Situational Awareness
(LHASA) Model

Version 2.0

Hazard 4th November

Probability
High : 0.974229

Low : 2.40395e-06
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[ . w0 |

90“0"0"W 85°0'0"
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The Landslide Hazard Assessment for Situational Awareness
(LHASA) Model
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Reporting Landslides During or After an Event

At Landslide Reporter (landslides.nasa.gov/reporter)

h NASA's Applied Remote Sensing Training Program


http://landslides.nasa.gov/reporter

Why report landslides?

At Landslide Reporter (landslides.nasa.gov/reporter)

Q.
g

#

Benefits to Science:

We use this data to evaluate the
nowcast and other models.

Helps to qguantify the impacts of
landslides, which are currently
underreported

Fills in the gaps in our knowledge due
to reporting biases in other landslide
inventories like the GLC

— This might lead to a fairer
distribution of research and
mitigation efforts to the locations
that need it the most.

NASA’s Applied Remote Sensing Training Program

Benefits to Your Community:

Brings global attention to your work on
disaster risk reduction

Can be a tool for educating citizens
on landslide hazard

Helps improve the accuracy of
landslide models in your area

Encourages data sharing by other
stakeholders

May provide the rationale for future
funding requests

You don’'t have build your own app to
do the same thing!


http://landslides.nasa.gov/reporter

Reporiting Landslides During or After an Event

At Landslide Reporter (landslides.nasa.gov/reporter)

& C # maps.nccs

maps.nccs.n

Q Know you

Posting, Privacy, and Takedown Policy

(L)1 have read and agree to the Posting, Privacy, and Takedown Policy

Qj Landslide Reporter

Submit your landslides to NASA's growing landslide catalog and help enable better landslide research,
prediction, and response. Thank you for your help!

To learn more

« Watch the Landslide Reporter Quick Start video

NASA’s Applied Remote Sensing Training Program


http://landslides.nasa.gov/reporter

Reporiting Landslides During or After an Event

At Landslide Reporter (landslides.nasa.gov/reporter)

g’ Landslide Reporter Global Landslide Catalog ¥ @
< Landslide Reporter Points
Location
Click the map to draw the location.
Vanuatu Q -O-
- Address: ArcGIS World Geocoding Service
Vanuaty| )]
"+ Address: ArcGIS World )
Geocoding Service (1) Vanuatu

Details

MName of Information Source (required)

The Times

Link to Information Source

Double-click to
complete

Event Date

‘ & | July 30, 2021

Event Time (approximate)

POUWERED BY @ Select... “w

NASA’s Applied Remote Sensing Training Program



http://landslides.nasa.gov/reporter

Learning More about Landslide Reporter

At landslides.nasa.gov

LANDSLIDES @ NASA

Short Guides

This short 2-page guide will help you
you read the how-to guides below to

scientists. - . ¥
. ac | u TS JUNITED ‘J i
“*Please note, quides in other langus £ STATES . op J.P ~rF

‘ T

These guides have not been cleaned
accuracy of the translations.

Volunteer Translat

Landslide Reporte

contribute landslic

A." ‘1 Q3 r.“ ' g
8 : T ae s ._‘,.
&P
" Eal -

-~
L3

Very short introdu ' A ; »

Arabic ( dlj
dua) V.

Bengali (4%
i EEUE

Landsllde Reporter

Gujarati (3|

oo Id] 21512
Hindi (f&dh Watch on 3 Youlube ’ta rt
i & W

Italian (Italiano) Landsnde Keporter: Keporter delle Frane
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LHASA-Rio 1.0 RIO
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LHASA-Rio 1.0

Insiitulo Para)
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9 do Rio da Janairo.

RIO

PREFEITURA

Instituc

Nova Iguacu . e «
Chuva fraca? Moderada? ML T e
Forte? 3 i =
oSl Y

7 oo

Q e Janeiro
T @] OQ %

Veja se esta chovendo na estacdo do Alerta Rio mais

préxima de vocé! e .@‘..:..M“ R %o:.. i
Q@ e oG

Confira (&N

Restinga da s

=

Tipos de nuvens

Leia mais

& Q &

Radar Meteoroldgico Chuva e Baixe nossos dados! Previsao do Tempo
do Sumaré Escorregamento
LHASA Rio Dados meteorolégicos de Proximas 24 horas no Rio
Confira imagens Situacdo do Municipio 15 em 15 minutos! de Janeiro
Hazard atualizadas

- Moderate
High
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LHASA-Rio 1.0 RIO

169 Iandslldes mapped 156 hazard »‘qreas deiec’red by LHASA Rio (92 3% hit rate).

GEORIO
GEORIO SHP
NASA

IPP

ALTO
MODERADO

Data Sources: LHASA Rio, Geo-Rio, NASA e IPP (imagens de alta resolucdo)
Slide courtesy of Felipe C. Mandarino, Rio de Janeiro
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Getting Started with LHASA Version 1.1



What You Need to Run LHASA Version 1.1

« A computer with the Windows

operating system

— (LHASA runs on other operating
systems, but the appearance and
key bindings are different from those
shown here.)

« An internet connection

R statistical software

— Download at hitps://cloud.r-
project.org/

— (It's free of charge.)
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Getting Started with LHASA Version 1.1

Step 1: Download the code from htips://github.com/nasa/LHASA

H nasa / LHASA (> Unwatch ~ 7 W Unstar 8 % Fork 7

P master ~ P 1branch > Dtags Go to file Add file ~ + About

Landslide Hazard Analysis for
. thomasastanley update ARI95.tif ... A518043 5 minutes ago commits Situational Awareness

APLr undate ARIOS.1if 5 minutes aq ¢” software.nasa.gov/software/gsc-17452-1
ARI95 tif update ARI95.if 5 minutes ag [ Readme

LHASAr update ARI95.tif

LICEMSE.pdf rename license file 2 years ag Releases

README.md add Vightel link

README.md
Packages

LHASA

NASA’s Applied Remote Sensing Training Program



https://github.com/nasa/LHASA

Getting Started with LHASA Version 1.1

Step 2: Download the global landslide susceptibility map from:
https://apm.nasa.gov/sites/default/files/downloads/global-landslide-susceptibility-map-1-30-20.zip

# gpm.nasa.gov/a

A GLOBL\L PRECIPITL\TION MEASUREMENT
Or use your own Missions Data Applications Science Resources Education
il This video is public domain and can be downloaded at: http://svs.gsfc.nasa.gov/goto?
suscephbnﬁy e t: hitp://sus.gsfc.nasa.gov/g R
map (in GeoTlFF e More « Landslide Vi
format)

improve predic

» Landslide Re

pads » LHASA-master » global-landslide-susceptibility-map-1-30-20 Twitter
Mame - Date modified Type

ASA) model was

E-IJE-[.".I'.-I_-I.tF'a".I' o LN TFW File KB W|de ra nge of users. The

suscy1_1.tif A TIF File

suscW1_1.tif.auwcxml 4\ XML Document

NASA Ear
arellkelytoo OF' en link in new tab
N ative Open On
i | | [ hal Landslide g
suscW1_1.tif vat.dbf 0 53 AN DEF File KE e R ——

) . A e Copy link address
suscW1_1.tifxml S30/,2020 8:59 AM XML Document B e

Open link in new window

Open link in incognito window

suscW1_1.tif wvat.cpg / LI CPG File

For more information on global landslide inventories and NASA's landslide modeling'a
please visit https://landslides.nasa.gov

Further reading on the model structure and evaluation is available at:
https://landslides.nasa.gov/resources.htm

pace o this information:
}'utt;:-s.:.-":.-"gprru.nas.a_:j fsites/default/files/downloads/ :|I bal-lands I|.:I susceptibility- m:|:1 30-20zip
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Getling Started with LHASA Version 1.1

Step 3: Download the IMERG data from https://gpm.nasa.gov/data/imerg

1 Day IMERG Late Run Precipitation Accumulations in GeoTIFF format

1t

» Download URL: https://jsimpsonhttps.pps.eosdis.nasa.gov/imerg/gis/ nost

e Longer latency than Early Run but a higher quality product.

* Click here to register for the PPS FTP

* Read documentation for using IMERG GeoTIFF + Wordfiles

e Files located in ./[yyyyl/[mm]

* 30 minute, 3 hour, 1 day, 7 day, and 1 month files are all available in the same
directory, with the timespan indicated within the filename (e.g. 3B-HHR-
L.MS.MRG.3IMERG.20200516-S083000-E085959.0510.V06B.3hr.tif is a 3 hour file)

* 1 month files are located in the folder corresponding to the first day of each month.

* Precipitation values are scaled by a factor of x10 (0.1mm) for 30 minute, 3 hour, 1 day,
3 day and 7 day files, and are scaled by a factor of x1 (1mm) for 1 month files.

1 Day IMERG Late Run Precipitation Accumulations in Geol IrF rormat

1 Month IMERG Final Run Precipitation Accumulations in GeoTIFF format
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Getting Started with LHASA Version 1.1

Step 3a: Register with the NASA Precipitation Processing System (PPS)

C @ registration.pps.eosdis.nasa.gov,

PPS Registration

Click on "Register” to get access to PPS Products.

Fill cut the form and click on "Save".
You will get a confirmation e-mail and use it to complete the process.

If you don't receive this e-mail in one hour, please check in your spam folder, and then contact helpdesk@mail.pps.eosdis.nasa.gov to resolve the issue.

Once you are registered, you can edit your information by entering in your email address (below) and clicking on "Verify Email or Update Info". Please follow the instructions
contained in the automated email to complete the process.

Please note that by registering to get access to GPM data through PPS, you are also agreeing to receive emails fram PPS informing you of system and product status. If you do no
wish to receive system status emails then please do not register for access to PPS.

We do not accept email addresses that require us to take a manual action (Boxbe, etc.). Please do not use a university address that is a reflector to gmail but use the direct gmail
address instead.

If you plan to use Near-Real Time (NRT) data stored on jsimpsonfips. pps.eosdis.nasa gov, make sure to check the box stating that you are interested in NRT products. Otherwise,
your account will only allow access to production data on arthurhou pps.eosdis.nasa.gov. However, if you do not need to use NRT products, please do not register for NRT access.
You can add/remove NRT access using the "Verify Email or Update Info" tool.

Flease note that your Email will be converted to lower case. Once registration is completed use this email address in fower case as both your User Name and Password fo retrieve
data from our FTP archives or place orders through STORM.

NEVER reply to an email that is sent to you. If you have questions, please contact helpdesk@mail.pps.eosdis.nasa.gov.

Register
OR

hitps://reqgistration.pps.eosdis.Nnasa.gov/

| | . .
Verify Email or Update Info| Remove from access to PPS re q I STrO -I- | O n /
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Getting Started with LHASA Version 1.1

Step 3b: Download IME Ildis
Index of /imerg/gis/200 Index of /imerg/gis/2004/08

6

C @ jsimpsonhttps.pps.eosdis.nasa.gov

@ jsimpsonhttps.pps.eosdis.nas

- - ; Name Last modified Size Description
& C & jsimpsonhttps.pps.eosdis.nasa.go Name Last modified Size Des
o ; |
: Parent Directory, -
1L 2021072730 - 0 Patent Dissctory _ gm DAY.LGISIMERG2. > 2019-08-18 17:44 6.4M
L 2021-07-2715:40 - e i 2019-08-2215:50 - A e
- | 3B-DAY-L GISIMERG 2 > 2019-08-18 17-47 6.4M
32000 2019-08-19 14:52 - i 2019-08-2216:03 - o )
03 50100827 1634 % 3B-DAY-L GISIMERG 2 > 2019-08-18 17:50 6.7M
32001 2019-08-20 12:40 - e JUE 08-2216:34 - | .
| - e W% 3B-DAY-L GISIMERG 2 > 2019-08-18 17:53 6.8M
32002 2019-08-2211:43 - Qo 2019-08-22 1646 -
_ 3B-DAY-L GISIMERG2 > 2019-08-18 17:56 6.7M
£3 2003/ 2019-08-2215:12 - | puli o080 1708 -
e W} 3B-DAY-L GISIMERG 2 > 2019-08-18 17:59 6.5M
32004 2019-08-23 09:48 - i L 2019-08-22 1721 - o
i ) = 07/ 5019-08.92 1737 '} 3B-DAY-L GISIMERG 2 > 2019-08-18 18:02 6.6M
(32005 2019-08-23 2253 - o 07 08-2217:37 - o
32006

-DAY-L GISIMERG.2. = 2019-08-18 18:23 6.7M M
-DAY-T GISIMERG.2.=  2019-08-18 18:26 6.6M
-DAY-L.GISIMERG.2.>= 2019-08-18 18:29 6.6M
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Getting Started with LHASA Version 1.1

Step 3c: Extract rainfall data files

3B-DAY-L.GIS.IMER

View Compressed Folder Tools
View

Downloads » LHASA-ma :trj C Downloads LHASA-master IMERG 3B-DAY-L.GIS.IMERG.20040801.VD6E zip

WETT Marne N Type Con
L Downloads LHASA-master IMERG
l global-landslide-susceptibili . 3B-DAY-L.GIS.IMERG.20040801.V06E.ice.thw TFW File

_MEE B 28-DAV-L.GIS.IMERG.20040801. V0GB ice 1if TIF File Name - Date modified
38-D B 28-DAV-L.GISIMERG.20040801.V06B liquid.thw TEW File
TIF File

TEW File .

LICENSE pdf : 140801, TIF File ATKE No
B README.md 3 06B.tw TFW File 1KE No
B 2B-DAV-L.GIS.IMERG.20040801.V06B.£if TIF File 2001KB No

. DOl et Text Document 1KE Mo

Tpe
3B-DAY-L.GIS.IMERG.20040801. V0GB liquid.tif  8/18/ TIF File
3B-DA&Y-L.GIS.IMERG.20040201 VOGE 21 f Compressed (zipp...
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Getting Started with LHASA Version 1.1

Step 4: Calculate the Antecedent Rainfall Index

R
R File Edit Package: Windows Help

7-day ARI calculation vl.l.1
2021-8-2
Thomas Stanley NASis Downloads » LHASA-rnaster
Calculates a 7-day

== == == =3k

Marne - Date modified Type
# Load R packages

library(raster) l AP 8/2/2021 10:53 AM File folder

l global-landslide-susceptibility-map-1-30...  8/1/2021 4:42 PM File folder
# Set working directs - e A L.
IMER 8/272021 10:34 AM File folde
setwd ('C:/LHASA") r - A ile folder
; ; ' B ~prir 1/12/2021 8:20 PM R File 1KE

files <- list.files (= FXRERT; 1/12/2021 8:20 PM TIF File 24,122 KB
' . ‘ dent ) B LHAsAr 1/12/72021 8:20 PM R File 2 KB

set anteceden rail
LICENSE.pdf 1/12/2021 8:20 PM Adobe Acrobat D... 132 KB

ARI.window <- 7
# Set IDW exponent
e¥ponent <- 2
# Calculate weights
w <- 1/seq(ARI.window, 1)"exponent
# Iterate through every day, starting at the end of the 1lst ARI window
for(day in ARI.window:length(files)) {
# Open files within window, including current day
IMERG <- crop(stack(files[(day - ARI.window + 1l):day]), extent(-180, 180, -60, 60))
# Calculate antecedent rainfall index

B README.md 1/12/2021 8:20 PM MD File 1KB

writeRaster (ARI, filename=gsub ('IMERG/',"ARI/', files[day]))

}
NASA’s Applied Remote Sensing Training Program
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Getting Started with LHASA Version 1.1

Step 4: Calculate the Antecedent Rainfall Index
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Getting Started with LHASA Version 1.1

Step 4: Run the LHASA model

R File Edit Paclrege Windows Help

NASA Goddard Space Flight Center ~
Maps the potential for landslides by identifying which locations

exceed thresholds for a 7-day antecedent precipitation index

and a landslide susceptibility map.

=t = e

# Load packages

Downloads LHASA-master

# Set working directory

setwd('C:/LHASA") Date modified Type

Open antecedent rainfall threshold file ] 12 File folder
Note that the version of this file posted at https://githuy l IMERG

is based on the use of daily geotiff files, which are in tg N
To use with the netcdf wversion of IMERG, divde by 10.

=

File folder
l nowcast File folder
B R File

Bl ARI9S tif TIF File
Bl global tif 272027 4:44 PM TIF File
B
|

# Open the 5u5cept1blllty map

susceptible <- crop(raster('global.tif'), extent(-180, 180,

files <- list.files(path="ARI', pattern="*.tif', full.names=
LHASAr R File

LICEMSE. pdf F20 Adobe Acrobat D...
README.md 2021 10:01 PM MD File

# Iterate through all days in record
for(f in files){
# Open antecedent rainfall index file for current date
ARI <- raster(f)
# Compare to ARI threshold
wet <- ARI > threshold
# Fun decision tree model at resolution of susceptibility map
moderate <- resample (wet, susceptible, method="ngb') & (susceptible > 2)
high <- moderate & (susceptible > 4)

# Save outputs

writeRaster (nowcast,filename=gsub ("ARI/", "'nowcast/',f), datatype="INTIU'")
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Getting Started with LHASA Version 1.1

Step 4: Run the LHASA model

Landslide Ha:arc Assessment for Situational Awareness, version 1.1.1
By Thomas Stanley USRA/GESTAR 2021-8-2
NASA Goddard Space Flight Center
Maps the potential for landslides by identifying which locations
:d thresholds for a 7-day antecedent precipitation index
and a landslide susceptibility map.

# Load packages

library(raster)

# Set working directory

setwd('C: /Users/tastanle/Downloads/LHASA-master!')

# Open antecedent rainfall threshold file

# Note that the version of this file posted at https://github.com/nasa/LHAS
# 15 based on the use of daily geotiff files, which are in tenths of mm.

# To use with the netcdf wversion of IMERG, divde by 10.

threshold <- crop(raster('ARIS95.tif'), extent(-180, 180, -60, &0))

# Open the susceptibility map

susceptible <- crop(raster('global.tif'), ex -180, 180, -60, €0))
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Getting Started with LHASA Version 1.1

Step 5: View the Nowcast

e fl'.:] r I f j.ﬂ fil':": :I {
+ # Open antecedent rainfall index file for current date

o | 2
'y
o — 1.0
— 05
2 0.0
I I I I I I I
150 -100 50 0 50 100 150
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Next Steps with LHASA Version 1.1

How to make it work better for your island:

1. Evaluate the model’s historic performance
— Did it predict most landslidese

— Was there a type of landslide or rainstorm it didn’'t do well on¢
— Is there a part of the island for which it's more accurate?

2. Raise or lower the rainfall threshold or suscepfibility threshold
3. Replace the global susceptibility map with a national one

4. Replace IMERG with a high-resolution rainfall dataset from radar, gauges, or
models
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Review

Assessing Landslide Hazard on Small Island Nations

Information on landslides can be useful at all stages of the disaster life cycle.

NASA has several online resources:
— At Landslide Viewer
— Af Landslide Reporter

The LHASA model uses IMERG precipitation to produce global landslide nowcasts.

You can implement LHASA version 1.1 with open-source code and open data.
— But customizing it for your region is recommended.
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Homework and Certificate

« One homework assignment:

— Answers must be submitted via Google Form, accessed from the
ARSET website.

— Homework will be made available on August 26™.
— Due date for homework: September 15, 2021

- A certificate of completion will be awarded to those who:
— Atftend all live webinars
— Complete the homework assignment by the deadline

— You willreceive a certificate approximately two months after the
completion of the course from: marines.martins@ssaihg.com
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Contacts

Trainers:

— Erika Podest: erika.podest@jpl.nasa.gov Follow us on Twitter
@NASAARSET

— Sean McCartney: sean.mccartney@nasa.gov

— Amita Mehta: amita.v.mehta@nasa.gov

Training Webpage:

— hittps://appliedsciences.nasa.gov/join-mission/training/enaglish/arset-
satellite-observations-analyzing-natural-nazards-small-island

ARSET Website:

— hitps://appliedsciences.nasa.gov/what-we-do/capacity-
building/arset
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Questions

Please enter your questions in the
Q&A box. We will answer them in
the order they were received.

We will post the Q&A to the
training website following the
conclusion of the webinar.
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https://www.flickr.com/photos/noaasatellites/37224066361

The materials in this
presentation draw on work
by: Computing and web
portal provided by:
James Shute, Ryan Forbes, = <
Neh P_o’rel, Laura qurlere, Nccs\‘c‘,
Caroline Juang, Dalia :
Kirschbaum, Jack Simmons,
Robert Emberson, Pukar
Amatya, Garrett Benz, Marin
Clark, William Medwedeff,
Yaping Zhou, George
Huffman, and many, many

more.

Thank Youl!
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